Secretion of PDGF isoforms during osteoclastogenesis and its modulation by anti-osteoclast drugs.
In an attempt to identify secretory products of osteoclasts that mediate the coupling of bone formation to resorption, we found that along with osteoclast differentiation, PDGF-A gene expression increase occurred first, by 12 h after stimulation of bone marrow macrophages with M-CSF and RANKL, and peaked at 36 h. This was next followed by a progressive increase in PDGF-B gene expression until a peak at 60 h, when mature osteoclasts formed. Isoform-specific ELISA of the conditioned medium collected every 24 h revealed that all three of the isoforms of PDGF-AA, AB and BB were secreted, in this temporal order as differentiation proceeded. Their secretion was enhanced when osteoclasts were activated by placing them on dentin slices. The secretion of all three isoforms was decreased in cathepsin K-deficient osteoclasts compared with wild-type osteoclasts. Pharmacological inhibition of cathepsin K with odanacatib also inhibited the secretion of all three isoforms, as was also the case with alendronate treatment. The secretion of sphingosine-1-phosphate, which increased during osteoclastogenesis, was reduced from cathepsin K-deficient osteoclasts, and was inhibited by treatment with odanacatib more profoundly than with alendronate. Thus, all three isoforms of PDGF, which are secreted at distinct differentiation stages of osteoclasts, appear to have distinct roles in the cell-cell communication that takes place in the microenvironment of bone remodeling, especially from the osteoclast lineage to mesenchymal cells and vascular cells, thereby stimulating osteogenesis and angiogenesis.